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Editorial
Osteoporosis is cystic fibrosis
People with cystic fibrosis (CF) are at risk of osteo-
penia and osteoporosis. Investigate any adult CF popu-
lation with dual energy X-ray absorptiometry scans and
inadequate bone mineralisation will be found. The more
severely ill the patient the more likely the finding. Two
studies, each of over 100 unselected adults, showed over
40% with osteopenia and up to 34% with osteoporosis
w1,2x. This figure rises to nearly 60% when the focus is
on patients with the most severe disease w3x.
Studies of small groups of well children suggest that
normal bone mineral health can be achieved w4,5x but a
large unselected cross-sectional paediatric study has
shown that many children have deficient bone mineral-
isation w6x. Reasonable growth is not necessarily paral-
leled by satisfactory bone mineral accretion in
childhood. In a group of children with mean height and
weight S.D. scores of justy0.7, total body bone mineral
content was 19% less than controls w7x. An inadequate
bone mineral accretion rate will increase the S.D. score
differential between children or adolescents with CF and
their non-CF peers even though absolute bone mineral
density (BMD) is increasing w8x.
Forty to fifty percent of bone mass is accrued over
the growth spurt. Early deficiencies cannot be made up.
Thereafter, BMD is maintained through to mid-adult life
by a balance between bone resorption and formation.
Uncoupling of this process may lead to thin bones and
easy fracture. Bone remodelling in CF, possibly as an
intrinsic part of the disease process, possibly as a
response to the pro-inflammatory cytokine predomi-
nance, exhibits a pattern of increased bone breakdown
without a compensatory increase in bone formation w9x.
Bone biopsy data reveal a reduced bone formation rate
at tissue and cellular levels w10x.
Osteoporosis is a silent disease until the moment of
fracture. In patients with CF vertebral and rib fractures
may compromise lung function by structurally altering
the chest wall. Pain, exacerbated by coughing and phys-
iotherapy, can hinder mucociliary clearance. Screening
for BMD problems should, therefore, be a part of the
routine patient appraisal. Paediatricians and adult pul-
monologists must broaden their expertise and draw on
the rapidly increasing understanding of an apparent mal-
adaptive bone turnover in CF to prevent osteopenia and
osteoporosis where possible, and to reverse them when
present. The prerequisite for the former is an understand-
ing of the aetiology, and for the latter an understanding
of the underlying pathology. We have learnt much about
both over the last several years.
There are many potential risk factors for low BMD in
CF; an excess of circulating pro-inflammatory cytokines
and respiratory acidosis, both associated with severe
lung disease, poor nutritional status, mineral and vitamin
deficiencies (calcium, vitamin D, vitamin K), delayed
puberty, hypogonadism, cumulative corticosteroid dose,
and physical inactivity. A standard introduction to any
paper on BMD in CF lists the above. In this issue of the
journal Frangolias et al. w11x pay respect to this tradi-
tional format before reporting the methodology and
results of their study of the relationship of exercise
capacity, nutritional status, and dietary intake with BMD
in adults with CF. When assessing their conclusions we
must remember that important factors that may impact
on bone have not been addressed, e.g. blood vitamin D
and K levels, age at onset of puberty, oral contraception
use, etc. Corticosteroid users were only defined as those
in receipt of this therapy for 2 months or more per year
with no reference to dosage. The study does not compare
two groups of patients in whom as many potential var-
iables as possible, apart from the ones being analysed,
have been equalised. The relationship of selected factors
to BMD is examined in an unselected population. How-
ever, whereas previous studies have used patients’ self-
reporting as a measure of exercise capacity, Frangolias
et al. have defined it objectively as the maximum
amount of oxygen consumed by the muscles during a
progressive incremental exercise test to maximal effort.
They thus importantly provide more robust data and help
us to answer the question; does lack of exercise reliably
predict low BMD status in adults with CF?
Exercise capacity, BMI, age and gender accounted for
35% of the variance for BMD. Severity of lung disease
was not an independent predictor of BMD when exercise
capacity was entered into the analysis but not surpris-
ingly correlations between BMD and FEV1% predicted,
Brasfield and Shwachman-Kulczycki scores were similar
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to that for BMD and VO , and the latter correlated2max
significantly with all three measures of disease severity.
What do we learn from Frangolias’ study that we can
take back to our clinics? Firstly, reduced BMD is a real
problem. Twenty-five percent of the patients studied had
osteoporosis and only 15% had normal BMD for their
age and gender. This problem must be addressed, both
from a preventative and a treatment perspective. Sec-
ondly, exercise capacity and BMI are important predic-
tors of BMD. All serious CF units already maximise
their patients’ nutritional status with regular review by
specialist CF dietitians from diagnosis, and supplemen-
tary feeds when needed. How many of us approach exer-
cise in the same way? As Frangolias et al. state, the
benefits of exercise are multi-factorial, bestowing a
sense of well being and achievement, enhancing self-
esteem, increasing lung capacity and providing a com-
plement to standard physiotherapy regimens.
Appropriate exercise, we learn, may also help to prevent
osteoporosis.
Frangolias et al. encourage us to prescribe aerobic and
weight bearing, or non-aerobic strength training, exer-
cises. They recognise that gains in BMD realised through
physical activity are likely to last only so long as the
activity is maintained. ‘Ay, there’s the rub’! How to get
our adult patients to take up an exercise programme?
Difficult enough in my experience. How to get them to
adopt an exercise routine as part of their weekly lives.
Nigh impossible. Nonetheless, a minority of patients will
respond to encouragement and are likely, according to
this latest research, to show increased bone strength as
a consequence. We must always remember to direct
patients to exercise that is appropriate for them, taking
into account their respiratory status and their DEXA scan
results. We do not want to provoke the fractures that we
are hoping to prevent! Perhaps children with CF should
be our prime targets. There is much to recommend exer-
cise as an activity integral to a child’s life and it is more
likely to receive peer approval than in the older patient.
If begun and practised in childhood, exercise routines
will hopefully become established and enjoyed through-
out life.
Weight bearing exercise is one way to help achieve a
normal peak bone mass and to maintain good bone
health. Frangolias et al. have shown its importance. But
bone metabolism in CF is complicated and the aetiology
of osteoporosis almost certainly multi-factorial. To exer-
cise effectively our patients need good lung function. To
lay down new bone units adequate calcium, vitamin D
and vitamin K stores are needed. To maintain accrued
BMD circulating inflammatory cytokine levels need to
be kept as low as possible and iatrogenic corticosteroid
insults kept to a minimum. Bone health is a recently
highlighted problem in the complex, multi-system dis-
ease of CF. It is a problem unlikely to be solved without
a multi-faceted therapeutic regimen.
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